Abstract Avondale, a disadvantaged neighborhood in Cincinnati, lags behind on a number of indicators of child well-being. Childhood obesity has become increasingly prevalent, as one-third of Avondale's kindergarteners are obese or overweight. The study objective was to determine perceptions of the quantity of and obstacles to childhood physical activity in the Avondale community. Caregivers of children from two elementary schools were surveyed to assess their child's physical activity and barriers to being active. Three hundred and forty surveys were returned out of 1,047 for a response rate of 32 %. On school days, 41 % of caregivers reported that their children spent more than 2 h watching television, playing video games, or spending time on the computer. While over half of respondents reported that their children get more than 2 h of physical activity on school days, 14 % of children were reported to be physically active less than 1 h per day. Caregivers identified violence, cost of extracurricular activities, and lack of organized activities as barriers to their child's physical activity. The overwhelming majority of caregivers expressed interest in a program to make local playgrounds safer. In conclusion, children in Avondale are not participating in enough physical activity and are exposed to more screen time than is recommended by the AAP. Safety concerns were identified as a critical barrier to address in future advocacy efforts in this community. This project represents an important step toward increasing the physical activity of children in Avondale and engaging the local community.
Introduction
Physical activity is a critical part of healthy development in children [1] [2] [3] . Previous studies have identified key factors that influence the activity level of children [4] [5] [6] , but only a minority of reports have assessed children from lowincome, inner city neighborhoods [7, 8] . While substantial investments have been made in advocacy projects aimed at improving child health in underprivileged neighborhoods, these projects have not demonstrated meaningful improvements in measurable outcomes such as body mass index (BMI) and objective measures of child physical activity [9] [10] [11] [12] .
Avondale, a disadvantaged neighborhood in Cincinnati, lags far behind the remainder of the city and Hamilton County on a number of indicators of child well-being [13] . More than 40 percent of children growing up in the Avondale community of Cincinnati, Ohio live at or below the poverty level [14] . A recent study of children in Ohio demonstrates that low-income children are significantly more likely to be obese compared to other children [15] . Indeed, childhood obesity has become increasingly prevalent in Avondale, as one-third of Avondale's kindergarteners are obese or overweight [15] . Once known for its crime and violence statistics, community leaders have been working for almost a decade to rejuvenate the Avondale area which has led to marked decline in crime and murder rates [16] [17] [18] .
Previous studies indicate advocacy projects focused on childhood obesity have potential for successful outcomes if they are tailored to the specific needs of a community and can be implemented on a foundation of parental engagement [15, 19, 20] . The importance of community and parental engagement and identification of barriers prohibiting such behaviors as physical activity should not be underestimated [21] . The purpose of this study was to determine community perceptions of the quantity of and obstacles to childhood physical activity while collecting specific ideas for advocacy.
Methods

Context
The analyses presented are based upon data collected through an advocacy project called Avondale Moves! (www. avondalemoves.org). Avondale Moves! is an organization dedicated to increasing safe, active play in Avondale's youth and was founded by a pediatrics resident at Cincinnati Children's Hospital Medical Center (CCHMC). Avondale Moves! strongly endorses the 5-2-1-0 program from the American Academy of Pediatrics (AAP) [22, 23] . The program involves eating 5 fruits or vegetables, watching less than 2 h of TV, exercising for 1 h or more, and drinking 0 sugary drinks every day [23] . Avondale Moves! is funded by a Resident Community Access to Child Health (CATCH) grant through the AAP. This study was approved by the CCHMC institutional review board and the Cincinnati Public Schools research approval committee.
Participants
Surveys were sent to the parents and guardians of children attending Rockdale Elementary (560 distributed surveys) and South Avondale Elementary (487 distributed surveys) schools. These two public schools are the only elementary schools located in Avondale and serve grades K-8 (at the time of the study). The surveys were distributed to every classroom and collected in the third week of October, 2012. An incentive was given to the classrooms at each school with the highest rate of completed surveys.
Participants for community meetings were recruited through flyers and e-mails sent to parents and guardians of children who attended Rockdale Elementary and South Avondale Elementary. Meetings were held after the survey distribution and did not inform the content of the instrument. The meetings were conducted with the goal of sharing the results of the survey with parents, guardians, and community members. G. Kottyan was the facilitator and delivered a 30-min presentation followed by a period of dialog that included questions and suggestions. Forty-two adults in total attended two meetings, which were held within a one-week period. Additional presentations were held for Avondale Community Council and Citizens on Patrol organizations. Food and water was provided at each community meeting.
Survey
Caregivers of children from Rockdale and South Avondale Elementary schools were asked to complete an 11-item survey. The majority of the items on the survey were multiple-choice questions. The instrument was designed to collect data regarding the physical activity (organized sports and outside play) and inactivity (television watching and video game playing) of the specified population. Furthermore, the survey included questions aimed at identifying barriers to physical activity and a fill-in question with the intent of gathering information on the specific needs of the community to increase physical activity. The survey was developed de novo for this project and reviewed internally by 10 medical center child health professionals including clinicians and researchers at CCHMC. The reproducibility of the survey was assessed, in part, through comparing the results from the two independent elementary schools.
Analysis
All statistical analyses were performed using Microsoft Excel software (Microsoft Corp., Redmond, WA). Survey results were entered twice by creating two identical blank data entry spreadsheets at two separate times using a standard method [24] . Means and proportions were calculated and graphed.
The households represented in these surveys had 2.3 ± 1.
(mean ± standard deviation) children age 8.0 ± 3 years. From Rockdale Elementary school, 150 of the 487 distributed surveys were returned (response rate = 30 %). The Average number of children in the households was 2.1 ± 1 and the average age of the children was 6.4 ± 3.
Subjective Reports of Child Activity
Forty-six percent of all caregivers surveyed reported that their children get more than 2 h of physical activity on school days (36 and 54 % for Rockdale Elementary and South Avondale Elementary caregivers, respectively) ( Fig. 1a) . Conversely, 16 % of respondents stated that their child gets less than the recommended 1 h of physical activity on school days (19 versus 14 % of Rockdale Elementary and South Avondale Elementary caregivers respectively) (Fig. 1a) .
On the weekends, the amount of reported physical activity was significantly greater than weekdays (p value \0.001) with 64 % of respondents stating that their child gets more than 2 h of physical activity on weekends (62 versus 67 % of Rockdale Elementary and South Avondale Elementary caregivers respectively). However, 12 % of respondents stated that their child gets less than the AAP recommended 1 h of physical activity on weekend days (12 versus 11 % of Rockdale Elementary and South Avondale Elementary caregivers respectively) (Fig. 1b) .
Subjective Reports of Child Inactivity
Forty-one percent of caregivers reported that their children spent more than the recommended maximum 2 h watching television (TV), playing video games, or spending time on the computer on school days (25 versus 54 % of Rockdale Elementary and South Avondale Elementary caregivers respectively) (Fig. 2a) . The most common response at both schools was that children were getting 1-2 h of screen time on most school days (52 versus 48 % of Rockdale Elementary and South Avondale Elementary caregivers respectively) (Fig. 2a) .
Caregivers reported a significantly increased screen time (p value \0.001) on non-school days with 50 % of respondents saying that children spend more than the AAPrecommended 2 h in front of a screen on weekends (31 versus 66 % of Rockdale Elementary and South Avondale Elementary caregivers respectively) (Fig. 2b ).
Obstacles and Barriers to Physical Activity
The three most commonly selected responses to the question ''What are the biggest obstacles in getting enough physical exercise for your child?'' were that the neighborhood is not safe enough for kids to play outside (50 % of respondents) followed by not enough organized sports and activities (45 % of respondents) and the financial cost of participation in physical activities (38 % of respondents).
In addition, 12.3 % of parents and guardians of children in Avondale elementary schools who were surveyed reported that asthma prevents their child from exercising or playing outside (14 versus 11 % of Rockdale Elementary and South Avondale Elementary caregivers respectively) (Fig. 3) .
We included one free-response question on the survey with the purpose of collecting ideas that originate in the 
Community Meetings: Reactions and Common Concerns
We returned to both elementary schools to share the results of the survey and collect more ideas from the community of parents and guardians. We found that many parents cared deeply about the physical health of their children and caregivers shared sentiments that their children had fewer opportunities and more barriers to physical activity than children in more affluent communities. The results of the survey resonated with the community groups and they added specific details and concerns to those that we found in the survey results. For example, the local recreation center is underfunded and has extremely limited hours compared to other recreation centers around Cincinnati. Furthermore, there was a general consensus that there are very few organized activities for older children and teens, especially girls.
Community Engagement
Proceeding from the community meetings, we shared the results with community leaders and representatives of several other Avondale groups. The Citizens on Patrol of Avondale is a neighborhood watch group consisting of community members who patrol the neighborhood and report crime to the Cincinnati Police Department. Citizens on Patrol group members were encouraged and supportive of the results of this survey and volunteered to partner with Avondale Moves! to create safe play-days at local playgrounds. These days will be advertised to encourage caregivers to bring their children to a park surrounded by community members and a paid off-duty police officer. Each event will include opportunities for free play on playground equipment and impromptu sports games using equipment provided by Avondale Moves!. These safe play days have been modeled after a very successful program in Kennedy Heights, another Cincinnati community in which violence is a barrier to children playing at the local playground. The Avondale Community Council is an elected group of leaders who promote the community and provide leadership. During a presentation to this council, we were encouraged to connect with the Avondale Youth Council and a well-established, city wide advocacy organization called Center for Closing the Health Gap. Through these connections, we have built a core group of parents, community leaders, and CCHMC representatives who are dedicated to increasing safe, active play in the children of the Avondale community.
Discussion
In this study, we highlighted caregiver subjective reports regarding the amount of physical activity and inactivity of children at two elementary schools in the community of Avondale, Ohio. Many organizations including the Centers for Disease Control and Prevention have recognized daily active play as an important part of childhood, yet most national studies have repeatedly found that children are not getting enough physical activity [3, 15, [25] [26] [27] . Our study indicates that a number of children within Avondale are not getting enough physical activity and exposed to excessive screen time. Specifically, nearly 1 in 5 caregivers reported that their child does not receive the recommended one-hour of physical activity each day and over half of caregivers reported their child gets more than the recommended amount of screen time. Our findings of physical activity and screen time are consistent with those found in previous studies [25, 26, 28] . For example a statewide survey of parents from neighboring Kentucky found that 56 % of caregivers reported their children get more than the recommended 2 h maximum of screen time and 34 % reported that their children do not get the recommended amount of physical activity [28] . These independent studies support the need for future advocacy projects aimed at improving child health through increasing physical activity and decreasing screen time. Furthermore, our study indicates that caregivers perceive safety as the largest barrier to active play by their children, which is a finding of similar studies in other inner city neighborhoods [5, 25, [29] [30] [31] . Caregivers of Avondale were less concerned about the risk of their children sustaining injuries on a playground and more concerned with the risk of their children becoming victims of acts of random violence. The desire for children to be safe is vitally important to caregivers and focusing on removing this barrier could potentially increase the success of future interventions [25, 31] . Through community engagement, we have established a plan to provide opportunities for supervised safe play days at a local playground. To date, 23 local community members have volunteered to coordinate and attend our upcoming safe play days. These types of safe play days have already demonstrated encouragingly successfully results in early pilot studies in similar neighborhoods [20] .
Parents and guardians in this study cited the economic cost of physical activity as a barrier. It is not surprising that financial concerns can prevent children from participating in aerobic activities, as this barrier has been identified by national studies and studies of similar neighborhoods [29, 32, 33] . For example, when parents are making inexpensive child care arrangements, they are often happy to find a safe place for their children. Understandably, parents with limited options may not prioritize active play when they are balancing safety and financial concerns. Finances also limit families' options when they are looking for outdoor play areas [32] . For families living below the poverty line, any distance greater than one-mile and any gym or community center membership fee represent substantial barriers to activity [33] . The options that these families have are limited especially in an economy that has led to the closure and consolidation of community recreation centers in the city of Cincinnati. Avondale residents primarily have access to the Hirsch Recreation Center, located in Avondale. While it is inexpensive to join and provides valuable services to the community including after-school programming, it is relatively small compared to recreation centers in comparably sized communities and the hours are extremely limited (closed on weekends).
This study is not without limitations. Less than one half of the caregivers returned the surveys for analysis in this study, which may have led to a respondent bias in that caregivers who responded are likely more engaged and invested in the items highlighted in the survey. The distribution and collection of the surveys depended on the children at each elementary school. Each child was handed the survey with the expectation that the survey would be given to their caregiver and brought back to school completed. Some caregivers may have never received the survey or some children may have forgotten to hand in completed surveys. Furthermore, the results of the survey may be affected by recall bias as it highlights the subjective reports of caregivers and might not be representative of the actual time their children spend in active and inactive activities. Physical activity may have been overestimated and inactivity underestimated especially given the time of year when the surveys were collected. Although the validity of the particular survey questions used in this study has not been assessed, the questions were similar to surveys used nationally [27] . Despite these limitations, we are highly encouraged by the consistency of responses between the two schools. The small differences that we identified (e.g., the distribution of students who spend 1-2, 2-3 and 3 or more hours a day in physical activity, Fig. 2 ) probably reflect the difference in the mean age of the children from the two schools. The results of this study also provide a strong rationale for follow-up studies using quantitative measures of physical activity and for specific, communitydriven family-centered interventions.
Avondale is an energetic community primed to make substantial investments in their children's health. Community organizations have focused their attention on advocacy initiatives that benefit all residents of Avondale including children; future efforts will hopefully address gaps and barriers that may hinder continued progress. Our goal will be to facilitate and encourage the important work of these community partners and to implement initiatives in a way that is community-driven and well received.
Conclusions
Caregivers of children from two elementary schools in Avondale reported over one-half of children were spending more than the recommended 2 h maximum of screen time.
Respondents also reported nearly 1 in 5 children did not get the AAP-recommended one-hour of physical activity each day. Safety was the most commonly cited barrier to child activity in Avondale, Ohio. Survey results were shared with the residents of Avondale and have inspired endeavors to partner with community organizations and facilitate an environment for safe and active play for children. The next step in this neighborhood is a community-supported Safe Play Days program, which will give chaperoned opportunities for community children to play in local playgrounds.
